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SYSTEM AND COMPUTER READABLE 
MEDIUM FOR GENERATING REFINEMENT 

CATEGORIES FORA SET OF SEARCH 
RESULTS 

CONTINUATION APPLICATION 

[0001] This continuation application claims priority to co 
pending US. patent application Ser. No. 10/426,166 entitled 
A SYSTEM AND COMPUTER READABLE MEDIUM 
FOR GENERATING REFINEMENT CATEGORIES FOR 
A SET OF SEARCH RESULTS, ?led on Apr. 29, 2003, the 
contents of Which are hereby incorporated by reference in 
their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field 
[0003] The present invention relates generally to categoriZ 
ing search results, and more speci?cally relates to a system 
and method for generating re?nement categories for a set of 
search results. 
[0004] 2. RelatedArt 
[0005] With the explosive groWth of distributed networks, 
such the Internet and World Wide Web, the ability to effec 
tively search for electronic information has become more and 
more important. Most Web-based search engines, such as 
GOOGLE®, alloW a user to enter a query comprised of key 
Words to search for relevant documents. Unfortunately, a 
typical key Word search Will often generate a return set com 
prised of tens or hundreds of thousands of “hits,” i.e., links to 
Web pages that include the key Words. Although most search 
engines attempt to display the most relevant documents ?rst, 
there is no guarantee that the algorithm used by the search 
engine Will identify the most relevant results for the user. 
[0006] One Way to address the problem is to provide a 
mechanism that alloWs the user to further narroW the return 
set. For instance, in US. Pat. No. 5,924,090, Method and 
Apparatus for Searching a Database of Records, issued on 
Jul. 13, 1999 to Krellenstein, Which is hereby incorporated by 
reference, search results are organiZed into a manageable set 
(e.g., 8-10) of hierarchical categories according to various 
metadata attributes. The user can then re?ne the search results 
by selecting a category. Unfortunately, in the above patent, 
the methodology for generating categories for the end user 
has certain limitations. In particular, the categories are 
selected using a Weighted scoring algorithm that often causes 
a child (or grandchild) category to be displayed along side its 
parent category. For instance, a search for the term “disk 
drive” may turn up the parent category “Hardware” along 
With the child category “Personal Computers,” and grand 
child category “PC Peripherals.” Such a result may not help 
the user narroW doWn the search results, as several categories 
may still have to be traversed by the user to ?nd the best 
results. 
[0007] Accordingly, a need exists for a system and method 
that can more effectively provide re?nement categories in 
response to queries submitted to a search engine. 

SUMMARY OF THE INVENTION 

[0008] The present invention addresses the above-men 
tioned problems, as Well as others, by providing a system and 
method for generating “re?nement” categories for a set of 
search results in a return set. In a ?rst aspect, the invention 
provides a method for generating a set of re?nement catego 
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ries in response to a search query, comprising: generating a 
set of search results in response to a query; identifying at least 
one category from a hierarchy of categories for each search 
result; rank-ordering each identi?ed category based on a 
number of times the category Was identi?ed for the set of 
search results; selecting an initial set of re?nement categories 
based on the rank-ordering of the identi?ed categories; elimi 
nating all categories from the initial set of re?nement catego 
ries that meet an elimination criterion; and displaying a 
resulting set of re?nement categories. 
[0009] In a second aspect, the invention provides a system 
for providing a set of re?nement categories for a set of search 
results generated in response to a search query, comprising: a 
category identi?er system that analyZes each search result 
and identi?es at least one category from a hierarchy of cat 
egories for each search result, thereby providing a list of 
identi?ed categories; a ranking system that ranks each cat 
egory in the list of identi?ed categories; and a selection sys 
tem that selects a predetermined number of the highest rank 
ing categories from the list of identi?ed categories to generate 
the set of re?nement categories, Wherein the selection system 
eliminates categories from the set of re?nement categories if 
the category has a parent in the set of re?nement categories. 
[0010] In a third aspect, the invention provides a program 
product stored on a readable medium for providing a set of 
re?nement categories for a set of search results generated in 
response to a search query, comprising: means for identifying 
at least one category from a hierarchy of categories for each 
search result, thereby providing a list of identi?ed categories; 
means for ranking each category in the list of identi?ed cat 
egories; means for selecting the set of re?nement categories 
from the list of identi?ed categories by using a predetermined 
number of the highest ranking categories as determined by the 
ranking means; and means for eliminating categories from 
the set of re?nement categories if the category has a hierar 
chical ancestor in the set of re?nement categories. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] These and other features of this invention Will be 
more readily understood from the folloWing detailed descrip 
tion of the various aspects of the invention taken in conjunc 
tion With the accompanying draWings in Which: 
[0012] FIG. 1 depicts a search re?nement system in accor 
dance With the present invention. 
[0013] FIG. 2 depicts an exemplary screen shot of a set of 
search results and a set of re?nement categories in accordance 
With the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] Referring noW to the draWings, FIG. 1 depicts a 
search re?nement system 10 that accepts a search query 30 
and returns search output 32 comprised of a return set 34 (i.e., 
a list of located documents) and a set of re?nement categories 
36. If the user needs to narroW the scope the search, a re?ne 
ment category selection 38 can be submitted to the search 
re?nement system 10 to re?ne the original query 30. 
[0015] FIG. 2 shoWs an exemplary screen shot of an inter 
face 40 depicting these features. Interface 40 shoWs that for 
the inputted query “disk drives” 46, a list of disk drive related 
search results 42 and a set of re?nement categories in a drop 
doWn dialog box 44 Were returned. For this particular query, 
the search engine 12 located 113,453 documents. The end 
user is able to choose one of the re?nement categories, e.g., 
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“Notebooks” to further narrow the query, thereby reducing 
the number of located documents. When an end user chooses 
a re?nement category, re?nement analysis system 24 (FIG. 1) 
causes the original return set 34 to be ?ltered to include only 
documents pertaining to the chosen category (e.g., “Note 
books). Mechanisms for performing such a ?ltering operation 
are knoWn in the art, and therefore are not discussed in further 
detail. 
[0016] As noted above, the present invention addresses the 
problem of providing effective re?nement categories 36 that 
Will be of the most value to the end user. The search re?ne 
ment system 10 of FIG. 1 depicts an exemplary embodiment 
for effectuating such results When query 30 is submitted to 
search engine 12. Search engine 12 may comprise any type of 
data searching system capable of locating results 14 based on 
some inputted criteria. Search engine 12 may reside locally as 
an integrated part of search re?nement system 10, or as a 
remote application, e.g., accessible over the Web, such as 
GOOGLE. Results 14 may typically comprise a list of docu 
ments and their location or address on a netWork. Results 14 
may comprise any form of electronic information, including 
Web pages or other mark-up language documents, database 
entries, ?les, documents or any other type of electronically 
stored data sets, etc. 
[0017] Included With each of the results 14 may be some 
additional information, e.g., metadata that further describes 
something about the result. For instance, the metadata can be 
used to describe the subject matter, geography, industry, etc., 
of a located document. Moreover, the metadata can be orga 
niZed into hierarchical taxonomies, such as: Universe/Milky 
Way/Sol/Earth/North America/United States/NeW York/ 
NYC. 
[0018] In the exemplary embodiment depicted in FIG. 1, a 
Category Identi?er System 16 examines the metadata con 
tained in each result 14 and identi?es or associates each of the 
results 14 to one or more corresponding hierarchical catego 
ries. In the above example, the identi?ed category Would be 
NYC, indicated as the most granular node in the hierarchy. It 
should be noted that there are no limitations to the number 
and/ or siZe of the hierarchies that may be represented in the 
metadata. For instance, some hierarchies may have only a 
single node, While others may have hundreds or thousands. 
Moreover, some nodes may belong to multiple hierarchies. 
[0019] In an alternative embodiment, Where for instance 
metadata is not provided, hierarchical categories for each 
result could be identi?ed using some means other than meta 
data. For instance, Category Identi?er System 16 could assign 
categories based on an analysis of other data in a document, 
e.g., subject headings or the frequency of key Words. An 
exemplary implementation of an automated categorization 
system is taught in US. Pat. No., 6,360,227, “System and 
Method for Generating Taxonomies With Applications to 
Content-Based Recommendations,” issued to AggraWal et al. 
on Mar. 19, 2002, Which is hereby incorporated by reference. 
Regardless of hoW the categories are identi?ed, each result 14 
is assigned at least one corresponding hierarchical category. 
[0020] After all of the results 14 are processed, Category 
Identi?er System 16 outputs a list of identi?ed categories 17 
(i.e., all the identi?ed categories for all of the results 14). The 
number of possible categories in the list of categories 17 is 
virtually unlimited and can for example range from one to 
many thousands. Because the list can be so expansive, it 
typically must be pared doWn to a manageable number that 
can be reasonably displayed for the user. Selection system 18 
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provides this function by analyZing the list of identi?ed cat 
egories 17 and selecting a suitable set of re?nement catego 
ries 36. To achieve this, selection system 18 includes a rank 
ing system 20 and a category Walk-up system 22, Which help 
to identify the most appropriate re?nement categories from 
the list of categories 17. 
[0021] Ranking system 20 ranks each category in the list of 
categories 17. In one embodiment, categories are ranked 
based on frequency, i.e., by the number of times the category 
Was identi?ed by the Category Identi?er System 16 as corre 
sponding to results 14. In other Words, ranking system 20 
examines each category and determines hoW many results 14 
belong to each category. Each category is then ranked, highest 
to loWest (i.e., “rank-ordered”). Other rankings could also be 
utiliZed, such as degree of match to a user-speci?c pro?le of 
interests, or position in a pre-speci?ed ontology of subjects. 
[0022] As a hypothetical example, assume search engine 12 
returned 100,000 results, and Category Identi?er System 16 
identi?ed a list of 200 categories for the 100,000 results. 
Because displaying 200 categories for the end user Would be 
an impractical means for re?ning the search, a limited number 
of the 200 must be selected for display. Assume the 200 
categories Were ranked as folloWs, With the category “NYC” 
having the highest rank for being identi?ed by 25,000 of the 
100,000 search results: 

Rank Category Frequency 

1 NYC 25000 
2 NeW York 13000 
3 Entertainment 8000 
4 Architecture 7000 
5 Banking 6500 
6 Museums 5000 
7 Travel 4800 
8 Import/Export 4500 

199 Monuments 3 
200 Long Island 2 

[0023] From this ranking, selection system 18 Would select 
an initial set of the N highest-ranking categories, Where N is 
an arbitrary number of re?nement categories suitable for 
display. Thus, for instance, if N Were 6, then the initial set of 
categories Would include NYC, NeW York, Entertainment, 
Architecture, Banking, and Museums. In one simple embodi 
ment, these results could be provided as the ?nal set of re?ne 
ment categories 36. HoWever, the present invention provides 
a category Walk-up system 22 for further improving the 
results by examining hierarchical relationships among the 
categories. 
[0024] In particular, once the initial set of categories is 
determined, category Walk-up system 22 eliminates any cat 
egories from the initial set if the category has a hierarchical 
parent or ancestor in the initial set. That is, the hierarchy for 
each category is “Walked up” to determine if a broader cat 
egory exists in the initial set. In order to achieve this, the 
ancestral hierarchy for each identi?ed category is made avail 
able, for instance by storing the ancestral hierarchy With the 
category itself, Within the document, or by storing hierarchi 
cal information elseWhere Within search re?nement system 
10. For instance, it Was noted above that NYC Was repre 
sented in Within the metadata hierarchy: Universe/Milky 
Way/Sol/Earth/North America/United States/NeW York/ 
NYC. Accordingly, since NYC has a parent that is also in the 
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initial set, i.e., New York, NYC Would be eliminated from the 
initial set. Similarly, assuming that the category “Museums” 
existed in the hierarchy: Entertainment/Arts & Culture/Mu 
seums, Museums Would likeWise be eliminated since it has 
the ancestor (i.e., grandparent) Entertainment in the initial 
set. 

[0025] It should be understood that any other type of elimi 
nation criterion could likeWise be used to eliminate catego 
ries. For instance, the elimination criterion could be based on 
other hierarchical relationships betWeen nodes of a taxonomy 
in the initial set of re?nement categories. Alternatively, the 
elimination criterion could be based on a user pro?le of inter 
ests. 

[0026] Once all categories having hierarchical ancestors 
are eliminated, then, for each one eliminated, a next highest 
ranking category from the list of categories 17 can be added to 
the initial set. For instance, in the above example, because tWo 
categories Were eliminated, the next highest-ranking catego 
ries, Travel and Import/Export, Would be added. The neW set 
of re?nement categories can again be checked for hierarchical 
ancestors, and the process of eliminating and adding catego 
ries could be repeated until no categories in the initial set have 
hierarchical ancestors. 

[0027] Finally, after no further replacements are required, a 
supplementary category, e.g., “Others,” can be appended to 
the list to create the ?nal set of re?nement categories 36. The 
category “Others” provides access to all other categories not 
listed in the set of re?nement categories 36. 
[0028] Provided beloW is an exemplary algorithm for 
implementing the present invention, including an algorithm 
for selecting categories When the supplementary category 
“Others” is chosen by the user. 

1. Initial Selection of Categories By Frequency 

[0029] 1. Decide hoW many categories are to be shoWni 
denoted beloW as d. 

[0030] 2. Sort the list of categories by frequency, order 
descending from largest frequency. 
[0031] 3. If there are less than or equal to d categories go to 
step 8. 
[0032] 4. Select the top d-l categories. 
[0033] 5. Remove all children (grandchildren, etc.) catego 
ries from the selection. 
[0034] 6. If the current selection has d-l categories proceed 
to next step. OtherWise add categories from the sorted list and 
go to step 5. 
[0035] 7. Append a category called “Other”. 
[0036] 8. Display the selection. 

ll. Determining the Categories In “Other” 

[0037] 1. When the category of Other is selected, a neW 
search is executed using the same query but With the previous 
list of categories and their children (grandchildren, etc.) 
excluded. 
[0038] 2. Remove all the children (grandchildren, etc.) 
from the current category list. 
[0039] 3. If the number ofis less than d, go to step 6. 
[0040] 4. Take the ?rst category, add its parent if it is not the 
root node and remove the child from the current list, else: 
[0041] 5. Remove all children from the Whole list, go to step 
3 

[0042] 6. Display the selection. 
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[0043] Obviously, numerous variations of the above algo 
rithm could be utiliZed, and are believed to fall Within the 
scope of the invention. 
[0044] It is understood that the systems, functions, mecha 
nisms, methods, and modules described herein can be imple 
mented in hardWare, softWare, or a combination of hardWare 
and softWare. They may be implemented by any type of 
computer system or other apparatus adapted for carrying out 
the methods described herein. A typical combination of hard 
Ware and softWare could be a general-purpose computer sys 
tem With a computer program that, When loaded and 
executed, controls the computer system such that it carries out 
the methods described herein. Alternatively, a speci?c use 
computer, containing specialiZed hardWare for carrying out 
one or more of the functional tasks of the invention could be 
utiliZed. The present invention can also be embedded in a 
computer program product stored on a computer readable 
medium, such as a magnetic or optical disk, Which comprises 
all the features enabling the implementation of the methods 
and functions described herein, and Wl11Cl1iWheI1 loaded in a 
computer systemiis able to carry out these methods and 
functions. Computer program, softWare program, program, 
program product, or softWare, in the present context mean any 
expression, in any language, code or notation, of a set of 
instructions intended to cause a system having an information 
processing capability to perform a particular function either 
directly or after either or both of the folloWing: (a) conversion 
to another language, code or notation; and/or (b) reproduction 
in a different material form. 
[0045] The foregoing description of the preferred embodi 
ments of the invention has been presented for purposes of 
illustration and description. They are not intended to be 
exhaustive or to limit the invention to the precise form dis 
closed, and obviously many modi?cations and variations are 
possible in light of the above teachings. Such modi?cations 
and variations that are apparent to a person skilled in the art 
are intended to be included Within the scope of this invention 
as de?ned by the accompanying claims. 

1. A system for providing a set of re?nement categories for 
a set of search results generated in response to a search query, 
comprising: 

a search engine system for generating a plurality of search 
results in response to a query; 

a category identi?er system for analyZing each search 
result and identi?es at least one category from a hierar 
chy of categories for each search result, thereby provid 
ing a list of identi?ed categories; 

a ranking system for ranking each identi?ed category in 
descending order based on a number of times the cat 
egory Was identi?ed for the plurality of search results; 

a selection system for selecting an initial set of re?nement 
categories based on the rank-ordering of the identi?ed 
categories, Wherein the initial set of re?nement catego 
ries contains a plurality of categories, and Wherein the 
number of categories in the initial set of re?nement 
categories is less than the total number of categories 
identi?ed in the identifying step, Wherein the selection 
system eliminates all categories from the initial set of 
re?nement categories that meet an elimination criterion, 
Wherein the eliminating generates a resulting set of 
re?nement categories, Wherein the eliminating further 
includes eliminating all categories from the initial set of 
re?nement categories that have a hierarchical ancestor in 
the initial set of re?nement categories, Wherein, after the 
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eliminating step, generating a ?nal set of re?nement a 
neW category for each category eliminated during the 
eliminating step to the resulting set of re?nement cat 
egories, and Wherein the neW category is a next highest 
ranking category in the rank-ordering of the identi?ed 
categories that Was not in the initial set of re?nement 
categories based on the rank-ordering of the identi?ed 
categories; 

a supplemental category system for appending a supple 
mentary category to the ?nal set of re?nement catego 
ries, Wherein the supplementary category provides 
access to identi?ed categories not in the ?nal set of 
re?nement categories, and Wherein selection of the 
supplementary category causes a neW search to be 
executed using the same search query but With the ?nal 
set of re?nement categories and their children and 
grandchildren excluded and removing all the children 
and grandchildren from a current category list; and 

a display system for displaying the ?nal set of re?nement 
categories and the supplementary category. 

2. The system of claim 1, Wherein the category identi?er 
system analyZes metadata from each search result to identify 
the at least one category for the search result. 

3. The system of claim 1, Wherein the initial set of re?ne 
ment categories comprises a predetermined number of the 
most frequently identi?ed categories. 

4. The system of claim 1, further comprising providing an 
interface to alloW an end user to select a category from the 
resulting set of re?nement categories to narroW the search 
query. 

5. The system of claim 1, Wherein the elimination criterion 
eliminates categories that have a hierarchical parent in the set 
of re?nement categories. 

6. The system of claim 1, Where the elimination criterion is 
based on hierarchical relationship betWeen nodes of a tax 
onomy in the initial set of re?nement categories. 

7. The system of claim 1, Wherein the elimination criterion 
is based on a user pro?le of interests. 

8. The system of claim 1, Wherein the identifying includes 
using an automated categorization system to determine the 
category to Which a document belongs. 

9. A computer readable medium storing a program product 
Which When executed by a computer hardWare device pro 
vides a set of re?nement categories for a set of search results 
generated in response to a search query, the program product 
comprising: 

program code for generating a plurality of search results in 
response to a query; 

program code for identifying at least one category from a 
hierarchy of categories for each search result; 

program code for rank-ordering each identi?ed category in 
descending order based on a number of times the cat 
egory Was identi?ed for the plurality of search results; 

program code for selecting an initial set of re?nement 
categories based on the rank-ordering of the identi?ed 
categories, Wherein the initial set of re?nement catego 
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ries contains a plurality of categories, and Wherein the 
number of categories in the initial set of re?nement 
categories is less than the total number of categories 
identi?ed in the identifying step; 

program code for eliminating all categories from the initial 
set of re?nement categories that meet an elimination 
criterion, Wherein the eliminating generates a resulting 
set of re?nement categories, Wherein the eliminating 
further includes eliminating all categories from the ini 
tial set of re?nement categories that have a hierarchical 
ancestor in the initial set of re?nement categories, 
Wherein, after the eliminating step, generating a ?nal set 
of re?nement categories by adding a neW category for 
each category eliminated during the eliminating step to 
the resulting set of re?nement categories, and Wherein 
the neW category is a next highest-ranking category in 
the rank-ordering of the identi?ed categories that Was 
not in the initial set of re?nement categories based on the 
rank-ordering of the identi?ed categories; 

program code for appending a supplementary category to 
the ?nal set of re?nement categories, Wherein the 
supplementary category provides access to identi?ed 
categories not in the ?nal set of re?nement categories, 
and Wherein selection of the supplementary category 
causes a neW search to be executedusing the same search 
query but With the ?nal set of re?nement categories and 
their children and grandchildren excluded and removing 
all the children and grandchildren from a current cat 
egory list; and 

program code for displaying the ?nal set of re?nement 
categories and the supplementary category. 

1 0. The computer readable medium of claim 9, Wherein the 
identifying includes program code for examining metadata in 
each search result. 

1 1. The computer readable medium of claim 9, Wherein the 
initial set of re?nement categories comprises a predetermined 
number of the most frequently identi?ed categories. 

12. The computer readable medium of claim 9, further 
comprising providing an interface to alloW an end user to 
select a category from the resulting set of re?nement catego 
ries to narroW the search query. 

13. The computer readable medium of claim 9, Wherein the 
elimination criterion eliminates categories that have a hierar 
chical parent in the set of re?nement categories. 

14. The computer readable medium of claim 9, Where the 
elimination criterion is based on hierarchical relationship 
betWeen nodes of a taxonomy in the initial set of re?nement 
categories. 

15. The computer readable medium of claim 9, Wherein the 
elimination criterion is based on a user pro?le of interests. 

1 6. The computer readable medium of claim 9, Wherein the 
identifying includes program code for using an automated 
categorization system to determine the category to Which a 
document belongs. 


